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© Polyesters having Improved whiteness. 

@ This Invention relates to novel fiber forming polyester 
compositions that exhibit improved whiteness by incorporating 
derivatives of dibenzoisoquinollnedlones of the formula 
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R is hydrogen, cycloalkyi. ally!, alkyl, aralkyl, alkoxyalkyl or 
cycioalkylalkylene; 

Ri Is hydrogen, halogen, alky!, alkoxy. aryioxy, alkylthio, or 
arytthio; 

R2 Is hydrogen, halogen, alkyl, aryl, alkoxy, aryioxy, alkyfthio 
arylthlo, carbalkoxy, carbaryloxy, carbaraikyloxy, carboxy, sulfa- 
moyl. alkylsulfamoyl, dialkylsulfamoyl, alkyiarylsulfamoyl, cy- 
cloalkylsurfamoyj, arylsulfamoyl, carbamoyl, alkylcarbamoy!, 
dlalkylcarbamoyl, alkylarylcarbamoyl, cycloalkylcarbamoyl, 
arylcarbamoyl, 2-pyrrolidono, acylarnido or N-alkylacylamldo; 

Ra Is one or more groups selected from the group consisting 
of hydrogen, halogen, alkyl, and alkoxy; and 

x is an Integer of 1 to 5; 
wherein one or more alkyl, alkoxy, aryl, aryioxy, alkylthio, arylthlo 
or sralkyi residues -may- contain -one-or -more reactive groups - 
selected from the group consisting of carboxy, carbalkoxy, 
carbaryloxy, N-alkyl-carbamoyloxy, carbamoyloxy, acyloxy, 
chlorocarbonyl, hydroxy!, cycloaJkylcarbonyloxy, N-arylcarba- 
moyioxy, and N,N-dia!ky!carbamoyloxy wherein said alkyl and 
aryl groups may also have common substituents such as 
alkoxy, acyloxy, cyano, halogen, hydroxy and acylarnido. 
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Description 

POLYESTERS HAVING IMPROVED WHITENESS 

This invention relates to new fiber-forming or molding grade polyester compositions that exhibit Improved 
apparent whiteness by Incorporating therein derivatives of dibe nzolso qulno Jntdomfc 
5 It Is well known that polymeric polyesters prepared by po(yoondensatton of a dlhydric alcohol or Its 
functional derivatives and a dlcarboxyllc acid or a polyester forming derivative thereof such as an add hallde, 
or a simple diester of adlbasic acid and avolatile monohydric alcoholic, are excellent fiberformlng or moldaoie 

P °Smercyiy. the most Important polyesters are those prepared by the condensation of terephthallcacld or 
10 dimethylterephthalate and a polymethylene glycol containing from 2 to 10 carbon atoms, and more particularly 
ethylene glycol, 1.4 cyclohexane-dlmethanol or mixtures thereof 

These polyesters are relatively inert and hydrophobic materials which are capable of being formed Into 
filaments which can be drawn to produce textile libers of superior strength amJ Pltoflrty. 
Unfortunately, because of their compact molecular structure, polyesters, and in particular polyetnytene 
15 terephthalate, are difficult to dye or otherwise color after the polymer has been formed Into a fiber or molded 

Sh As 9 a result, a substantial body of art has developed in the modification of polyesters to Improve their 
receptivity to dyes and oolor modifying compounds. 
A desirable feature of polymer materials In many Instances Is an appearance of whiteness. For Instance, tt is 
so often desired that a fabric manufactured from polyester fiber present the appearance of whiteness to the 
observer. Unfortunately, native polyester fiber as manufactured has a yellowish appearance unacceptable to 

*At°*eTresent time, in order to Improve the apparent whiteness m polyester materials, toners are 
Incorporated Into the polyester to hide the yellow color. Such toners usually have a visible absorption 

25 maximum In the range of 575 nm to 595 nm as measured in acetone. . moro 

Cobalt acetate Is one of the most widely used toners in the Industry to mask the yellow color of polymers. 

However, cobalt acetate has a number of disadvantages. 

For instance, cobalt acetate toner materials tend to be unstable during storage as the result of temperature 
and humidity, and undergo an undesirable color shift toward yellow. Hence, when high cobalt concentrations 
30 are needed to mask the yellow color of some polymers there is a tendency to impart a grey color to the 

^Another disadvantage Is the limitation by certain regulatory bodies of the level of cobalt usable in polyester 

^m^dmoacobalt lowers polymer thermal stability and Increases acetaidehyde formation In polyethylene: 

35 terephthalate). . , 

Lastly, cobalt has a strong tendency to form Insoluble residues in manufacturing process equipment, 
leading to manufacturing quality control problems. 

In addition to overcoming the disadvantages of cobalt acetate as a toner for polyesters, an improved toner 
must be stable under the conditions of polymerization and melt processing. The toner must be stable to light 
40 and to other environmental conditions to which the fiber, fabric, or fabricated article prepared therefrom may 
be exposed. An Improved toner must be readily Incorporated into a polyester without deleterlously affecting 
the physical properties of the polymer. 
Thus, there still Is a continuing need for polyesters having Improved whiteness. 
It Is, therefore, an object of this Invention to provide polyesters having Improved apparent whiteness and 
45 thermal and light stability by Incorporating therein novel toners. 

A further object of this Invention Is to provide an Improved process for producing such polyesters. 
The present Invention provides polyesters having Incorporated therein small amounts of substituted 
1-cyano-3H-dlbenzo [f,IJ] lsoqulnollne-2,7 dfones having the following structural formula 

50 
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wherein 

R Is hydrogen, cycloalkyl, allyl, alkyl, aralkyl, alkoxyalkyl or cycloalkylalkylene; 
Ri is hydrogen, halogen, alkyl, alkoxy, aryloxy, altyithio, or arylthio; 

Bz is hydrogen, halogen, alkyl, aryl, alkoxy, arylalkoxy, alkylthio, aiylthlo, carbalkoxy, carbaralkoxy, carboxy, 20 
sulfamoyl, alkyisulfamoyl, diaJl^lsulfamoyl. alkylarylsulfamoyl, cycloalkylsulfamoyl, arylsulfamoyl, carbamoyl, 
alkylcarbamoyl, dlalkylcarbamoyl, alkylarylcarbanioyl, cycloalkylcarbamoyl, arylcarbamoyl, 2 pyrrolidono, 
acylamido or N-alkylacylamido; 

R3 is one or more residues selected from th6 group consisting of Jiydrogen, halogen, alkyl and alkoxy; 

x Is an integer of 1 to 5; 25 
wherein one or more alkyl, alkoxy, aryl, aryloxy, alkylthio, aryfthio or aralkyl groups may contain one or more 
reactive residues selected from the group consisting of carboxy, carbalkoxy, carbaryloxy, N-alkylcarbamoy- 
loxy, carbamoyloxy, acyloxy. chlorocarbonyl, hydroxyl, cycloallQrIcarbonyloxy, N-arylcarbamoyloxy and N,N 
dialkylcarbamoyloxy, wherein said alkyl and aryl groups may further contain substhuents such as alkoxy, 
acyloxy, halogen, cyano, hydroxy and acylamido. 30 

The compounds of the present invention may be prepared by a modified Ullmann reaction involving nitrogen 
arylation of aniline in the presence of copper catalysts according to the reaction 
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- Y is-halogen and-R, Ri, R2, R3 and x are as defined hereinbefore. 

Typically, the reaction Is carried out in the presence of catalytic amounts of a copper salt and a suitable 
base. The halogen-substituted isoquinolinedione reacts with the aniline amino moiety forming the anlllno 
derivative of the dlbenzoisoquinolinedione which is recovered and purified by conventional techniques 
involving solvent removal, filtration and recrystallization. 65 
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While the aniline compounds employed as the starting material are well known and commercially available, 
the halogenated dlbenzolsoquinolinediones are prepared, in general, by the following method as described by 
Allen. C. F.H., et al, JACS:585-58B (1950). ^ 

An intermediate 1-amIno-4-haiogenoanthraquInone I Is reacted with chloroacetyl chloride or chloroacetlc 

anhydride 
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to give 1-(chloroacetamIdo)-4-halogenoanthraquinone (II), which Is then ring-closed to halogenated 
dibenzolsoqulnollnedlone (111) by treatment with alkali metal cyanides such as potassium cyanide. 

Suitable polyesters of this Invention are those having recurring units of the formula 

0 O 
- C-A-C -O-B-O- 
whereln 

A is selected from the group consisting of 

0. CO DO 

and branched or linear alkylene radicals containing from 2-10 carbon atoms, where 2 is selected from the 
group consisting of branched or linear (C1-C4) alkylenes, -O- , -S-, and -SO*-. 

■ Typical radicals include those derived from terephthalic acid, isophthalic acid, p.p'-dicarboxylbiphenyl, 
p rfdicarboxydi-phenylsulfone, p.p'-dicarboxydiphenylmethane, and aliphatfc, cycloailphatic and aryi esters 
and half esters thereof, ammonia and amine salts thereof, and acid halides thereof and the like. Examples of 
such alkylene radicals are those derived from succinic and adipic acid. 

B is a divalent radical selected from the group consisting of branched or linear (C2-C10) alkylenes and 
(Cs-Cio) cycloalkylenes such as radicals derived from a glycol of the series HO(CH2)nOH, wherein n is an 
Integer from 2 to 10, or cycloailphatic glycols. 

Polyesters of the present invention are prepared by either batch or continuous processes. The polyesters, 
may be prepared by reaction between dihydric alcohols and dibasic acids, esters, acid chlorides or 
anhydrides. Typically, a dibasic acid ester is prepared from a dibasic acid and a volatile alcohol. 

To prepare the polyester of the invention, one or more such dibasic acid esters or anhydrides is reacted with 
an excess of one or more dihydric alcohols in the presence of a suitable transesterification catalyst and one or 
more of the described dibenzolsoquinollnedlone compounds. The reactants are heated to evolve the volatile 
alcohol followed by polymerization by polycondensation, generally at elevated temperatures and low 
pressures. 

The preferred l-cyano-3H-dibenzo [f,ij] IsoquInolIne-2, 7 diones of the Instant Invention are those illustrated 
by the formula 
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wherein R is methyl, Ri Is hydrogen, R3 is hydrogen and R2 is 4 f -(2 hydroxyethyl). 

Another preferred toner of the Instant invention is that compound wherein R is methyl, R1 is hydrogen, R3 is 
hydrogen and R2 is 4'-(2-hydroxyethoxy). 

The more preferred compounds incorporated as toners in the present invention usually exhibit a visible 
absorption maximum In the range of about 675 nm to 595 nm in acetone. An absorption maximum in this range 
corresponds to the correct spectral characteristics needed to hide the yellow color of polyesters as 
manufactured. 

In addition to these desirable absorption characteristics, the compounds are stable under the heat 
generated by the polymerization. They are also stable to light and other environmental effects and impart no 
abrasive characteristics to the polymer in which they are Incorporated. 

The substituted cyanodibenzolsoquinolinedione compounds of this invention are incorporated Into 
polyesters either by copolymerization or admixture with the polyester polymer. 

Preferred compounds are those containing 1 or 2 esterffiable groups which react in an esterification or 
transesterification reaction to form an ester having the toner molecule incorporated in the structure of the 
polyester molecule. 

When the compound contains twoesteriffcation reactive groups or afunctionafity of 2, the molecule is then a 
comonomer when added to a polyester polymerization reaction and is Incorporated in the backbone of the 
polyester molecule. 

When the toner molecule has one esterification reactive groups or a functionality of one, the toner molecule 
will function as a chain terminating group when added to the polyester polymerization reaction and Is 
incorporated in the polyester structure as a terminal group on the polyester molecule. 

In each Instance, the toner molecule Is bonded to the polymer molecule through the primary valence forces 
of an ester bond. 

Where the toners of this Invention do not contain an esterifiabie reactive group, they may be incorporated 
Into the polyester by mixing, either during the course of the polymerization reaction, by melt mixing with the 
polyester using conventional apparatus such as a two roll mill, or by mixing with molten polyester during fiber 
spinning operations. • 

A distinguishing feature of the polyesters of the present Invention incorporating the toners described herein 
Is that the toners which are added either as part of the polymer structure or as mixtures therein, do not 
degrade the desirable physical and chemical properties of polyester materials. 

It is a common problem that the Inclusion of a comonomer or a chain terminating compound in a polyester 
polymerization reaction adversely affects the physical properties such as melting point or tensile strength of 
the polyester as compared to the unmodified polymer. 

It is also well known that chain terminators, by the mechanism of their reaction, may lower the average 
molecular weight of the polymer system leading to less than maximum physical and chemical properties for the 
polyesters derived therefrom. 

The cyanodibenzolsoquinolinedione compounds are incorporated in the polyester in amounts sufficient to 
improve the apparent whiteness of the polymer. 

Normally less than 10 parts per million based on the weight of polyester are necessary. Consequently, when 
added in such small amounts, the compounds have a negligible effect on the average molecular weight of the 
polyester and the physical and chemical properties associated therewith. 

This desirable feature of the toners of this invention Is an Inherent part of their chemical structure which 
exhibits.an absorptlvity-sufficlently-.strong-to confer-apparent-wh'rteness ^n-a-polyester-polymer even-when- 
employed in very small amounts. 

Other objects, advantages and features of the present invention will become apparent to those skilled in the 
art from the following discussion. 

Among the polyesters and copolyesters useful in the Instant invention are those resulting from reacting one 
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or more of the glycols of the series HO(CH 2 ) n OH, wherein n Is an integerfrom 2 to 10, cycloaliphatio glycols 
with one or more dicarboxylic acids, or ester forming derivatives thereof. 

i?,ZaU d?caSfc acids and ester forming derivatives thereof which are useful .n the present 
InveSn mere mayT named terephthallc acid. Isophthalic acid. 2,6-naphthalened carboxylic acid. 

ca^oSc add ZV^o^^oJbo^o acid, succinic acid, glutaric acid, adlplcacld, 1.12-dodecanedioIc 
S and aSohatic and aryl esters, half esters and acid halldes of the above named compounds, 
^plestt 

glycol, Wlohexanedimethanol. 1,2-propanediol, 1.3-propaned lol 1 4-butenedlol. 2 ; 2-d™ethyl-^ £propa- 
nedo 16-hexanedlol. 1.2-cyclohexanediol. 1,4-cyclohexanedlol. 1,2-cyclohexanedlmethanoN d ettylene 
£3 tnethylene gfycol, dlpiopylene glycol or tripropylene glycol; and x.B-bis (hydroxymethyl) tricyclo 
[5.Z1 .01-decane wherein x represents 3, 4, or 5. 

The preferred polyesters of the present Invention are those in which the polyester is one wherem the acd 
motety composes at St 50 mole percent of the residue of terephthallc acid e^d a did moiety comprising at 
least 50 mole Dercent of a mixture of ethylene glycol and 1,4-cyclohexanedlmethanol 

dlol compridna 1 4-cyclohexanedlmethanol and a dibasic add comprising terephthallc acid or ester thereof 
Ye 3er pifened polyester is one wherein the diol includes up to 50 mole percent of ethylene glycol. 

uZ Vorterndpob/esters of the present invention are linear polymers exhibiting thermoplastic 
JXSJSS^ in general, have an inherent viscosity (I.V.) of about OA to about l^ecfltters per gram 
All of the preferred polyesters incorporate toners of the instant invention in an amount between about0.5to 

about 10 parts per million based on the weight of polymer. , t . . . . 

The preferred method for preparing polyesters incorporating toners of the instant Invention is by ester 
InterehSe TOs fe The exchange of an ester such as dimethylterephthalate. one or more glycols such as 
25 £toC&cTsum>\e catalysts and less than 10 parts permilllon of toner.The compounds are chargedtoa 
maUnr nnH heated at about 200 °C and 225 °C under a nitrogen atmosphere. 

TOs first SSe ci r* tne Jetton produces the blsgtycdate of the dibasic acid which, without further 
separation is employed In the second stage to produce the polyester. 

TSEfi esteShange reaction, a catelysMnhibitor such as a phosphata ester is «ttdto£ reaction 
SO product and the reaction product is polycondensed. The preferred phosphate ester has the formula 



„ (A) MO— (C 2 H 4 0)—^ 



40 n has an average value of 1.5 to about 3.0, with about 1.8 being most preferred; and 

each R is hydrogen or an alkyl radical havingfrom 6 to 10 carbon atoms, with ootyl being most preferred, the 
ratio of the number of R groups of hydrogen atoms to me number of phosphorus atoms being about 0*5 to 
0.50, with about 0.35 being most preferred and the ester having a free acidity equivalent of aboutOST to 0.5. 
The ester is present in an amount to provide 13-240 parts of phosphorus per million based on the acid 

45 ^Pno^ 

acid phosphate, arylalkyl phosphates, tris-2-ethylhexyl phosphate and the like. Preferred phosphate esters are 
those described in U.S. Patent No. 3,962,189. 
In the second stage, the reaction is conducted at a sufficient^ reduced pressure ao as to aflow 
50 polycondensation to take place at the reaction temperature employed. Reduced pressure Is utiteed to remove 
me free polyhydric alcohol which is volatilized under these conditions and removed from the system 

The polyesterresultlngfromthe polymerization process of this invention is water clear with a desirable, very 
slight blue tint as compared to a polyester prepared without a blue toner which exhibits an undesirable yellow 

55 ^Having now generally described this invention, the same will be bettor understood by reference to certain 
specific examples, which are included herein for purposes of illustration only and are not Intended to be 
limiting of the invention or any embodiment thereof, unless so specified. , mH o,«tnnrfthntthP 
The following examples are included to serve to further illustrate the invention. It will be understood that the 
examples given are by way of exemplification only and are not to be considered as limiting the scope of the 

60 invention. _ ' 

EXAMPLES 



6 



0 288 399 



Example 1 : Preparation of 1 -cyan o-6-[4'- (2-hy d roxyethyl) anlIino]-3-methy]-3H -dlbenzo [f,lj] 
!soqulnoline-2,7-dlone. 

A mixture of 6-bromo-1-cyano-3-methyl-3H-dfbenz [f,IJ] lsoqulnoline-2,7-dione (2.0 g), p-aminophenyietha- 
nol (15 g) t potassium acetate (2.0 g), cupric acetate (0.2 g) and butano! (10 mL) Is heated gradually to about 80 
°C, held for 5 10 minutes, and then drowned Into 250 mL of 10 HCI. 

The solid product is collected by filtration, washed with water, dried in air, and recrystallized twice from 
nitrobenzene to remove a red impurity and traces of starting material. 

A yield of 0.65 g of product, which has a visible absorption maximum at 587 nm in acetone, is obtained, thus 
Imparting a reddish-blue color to acetone. The structure of the compound is as follows. 




C 2 H 4 OB 
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Example 2 : Preparation of 1-cyano-6-[4' -(2-hydroxyethoxy) anilino]-3 -methyl-3H-dibenzo [f.Ij] 
isoquinollne-2,7-dione. 

A mixture of 6-bromo-cyano-3-methyl-3H-dibenzo [f,ij] lsoquinoline-2,7-dione (2.0 g), p-aminophenoxyetha- 30 
nol (10.0 g), potassium acetate (2.0 g), cupric acetate (0.5 g), and n-butanol (25 mL) is heated and stirred at 
steam bath temperature for 1 hour. 

The warm reaction mixture Is drowned into acetone (200 mL) and the solid collected by filtration, washed 
with acetone, and slurried in 150 mL of lOVo HCI aft about 60°C with stirring. 

After being collected by filtration, the dye is washed with hot water and then methanol followed by drying in 35 
air. Recrystallization from nitrobenzene yields 0.6 g of essentially pure blue toner having the .following 
structure. 




55 

Example 3 : Preparation of Polyethylene terephthalate) Copolymerized with 30 Moleo/o 1,4 
-cyclohexane-dimethanol and 4 ppm of 1 -cyano-6[4'-(2-hydroxyethoxy)anilino] -3-methyi-3H-dibenzo [f,ij] 
isoquinoline -2,7-dlone Blue Toner. 

The compounds below are placed in a 500 mL, single-necked, round-bottom flask. 

97 g (0.5 m) dimethylterephthalate, 

23 -g (0.16m) 1,4-cyclohexanedimethanoi (70% trans -isomer),— - 

52.1 g (0.64 m) ethylene glycol, 

0.22 mL of a n-butanol solution of acetyl triisopropyl titanate containing 0.0066 g titanium, 

1,25 mL of an ethylene glycol solution of Mn(OC0CH3)2.4H2O containing 0.006 g martganese, and 

4 mL of an acetone solution containing 0,000436 g (4 ppm) of 1-cyano-6[4 / -(2-hydroxyethoxy)anllino]- 65 
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3-methyI-3H-dibenzo [f,!J] IsoquinolIne-2-7-dione blue toner. 

The flask !s equipped with a nitrogen inlet, metal stirrer, vacuum outlet and condensing flask. The flask and 
contents are heated at 200 °C in a Belmont metaj bath for 60 minutes and at 225 °C for 80 minutes with a 
nitrogen sweep over the reaction mixture while the ester interchange takes place. 
5 After the ester interchange reaction, the phosphate ester (A) described above Is added to the reaction 
product In an amount to provide about 125 parts per million of phosphorus based on the final theoretical 
polymer weight and the reaction product is polycondensed . - ^ 

The metal bath temperature is increased to 278 °C. Vacuum is applied to the flask. The flask and contents 
are heated at 278 °C for 60 minutes with a pressure of 02 to 0.5 mm Hg to allow polycondensation to take 
10 Place The flask is removed from the metal bath and allowed to cool in a nitrogen atmosphere. 

The resulting amorphous polymer is water clear with a desirable, very slight blue tint (the polyester prepared 
with no blue toner is yellow colored). _ 

The resulting polymer has an inherent viscosity of 0.77 measured fn a 60/40 ratio by weight of 
phenol-tetrachioroethane at a concentratin of 0.5 g per 100 mL. 
15 Gas chromatographic analyses of a hydrolyzed sample of the polyester show that the polyester contains 30 
mole°/o of 1,4-cyclohexanedimethanol. 

Example 4: Preparation of Poly(1,4-cyclohexyIenedimethyiene terephthalate) Copolymerized With 37 Mole 
Ethylene G lycol and 4 ppm of 1-Cyano-6-[4 / -(2-hydroxyethyl) anilino] ^-methyl-3H-dibenzo [f.lj] Isoquinolme 

20 -2, 7-dione Blue Toner. 

The compounds below are placed In a 500 mL, single-necked, round-bottom flask. 
97 g (0.5 m) dimethyl terephthalate, 

49 g (0.34 m) 1,4-cyclohexanedirnethanol (70°/o trans Isomer). 
40.9 g (0.66 m) ethylene glycol, 
25 025 mL of a n-butanol solution of acetyl trilsopropy) tltanate containing 0.0075 g titanium, 

1 42 mL of an ethylene glycol solution of MnfOCOCHaMrteO containing 0.0068 g manganese, and 
4£ mL of an acetone solution containing 0.0004905 g (4 ppm) of 1-cyano-6-[4' -(2 hydroxyethyl) 
anilIno]-3-methyl-3H-dibenzo [f.ij] IsoquinolIne-2,7-dione blue toner. 
The ester interchange and polycondensation are carried out as in Example 3. 
30 After the ester Interchange reaction, the phosphate ester (A) described above is added in an amour* to 
provide about 13-240 parts per million of phosphorus based on the final theoretical polymer weight to the 
reaction product, and the reaction product is polycondensed. 
The resulting amorphous polymer is water clear with a desirable very light blue tint (the polyester prepared 

with no blue toner is yellow colored). . . t „ u „^ 

35 The resulting polymer has an inherent viscosity of 0.97. Gas chromatographic analyses of a hydrolyzed 
sample of the polyester show that the polyester contains 37 mol °/o ethylene glycoh 



Examples 5**56* 

Employing the procedure of Example 3, polyethylene terephthalate) is copolymerized with t,4-cycIohexa- 
nedlmethanol and 4 ppm of the toner compounds described In Table 1 below. In each case, a polymer product 
of Improved apparent whiteness is provided. 
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TABLE Is Substituted l-cyano-3H-diben20 [f,ij] isoquinoline-2,7- 
•diones 



Example R Ri R2 R3 
No, 
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No. 


R 




*2 


*3 


21 


CH 

3 


-SCH CH OH 


4'-N | 
^pw pw 
^^2 2 


H 


22 


CH 3 


>V S*t tT ATT 

2 4 


pi 


H 


23 


Cd 3 


H 




« 


24 


CK 3 


H 


2' /S'-diOCHj 


TJ 

a 


25 


CH 3 


H 




a 
n 


26 


CH 3 


H 


2 —OCn^— 5 ,4 -SU2NtiC2n^Ua 


n 


27 


CH 1 


H 




u 

« 


28 


^3 






H 


29 




H 


2 ' -oca 3 -5 1 -sc^*® c 2 h 5 


n 


30 




IT 

H 


z "^AJij 3 *>-'2 * ^^3 6 5 


H 


31 




H 


0 t_rra 'en hup W 

1 -^jcti^ d ""oU2 n * 1 ^g f "21 


u 


32 


CH, 

•3 


H 


2 1 -OCH 3 -5 ' -S0 2 NH-^0^-C0 2 CH 3 


H 


33 


CH 3 


H 


4'-o-(oy-cooa 


H 


34 


CH 3 


H 


2'-/o> 
COOH 


H 


35 


^3 


H 


j| t e_ / A Vrrvm 
4 -S-S. w >— UJUH 


u 
n 


36 


CH, 


H 


4'-OCH 2 -^0^-CH 2 QH 


H 


37 


CH, 


H 


3'-CH 2 OH 


H 


38 


CH 3 


H 


3'-CHCHC 6 H 5 


H 



10 



0288399 



Example R % *2 R3 
No. 



39 


CH 3 


H 


3',5'-di(CH 2 OHM , -CH 3 


H 


40 


CH, 


H 


S'^'-dKCO-CH,) 


H 


41 


CH 3 


H 


4"-NHC0CH, 


H 


42 


CH, 


H 


4 , -NHC0C,H R 


H 


43 


CH, 


H 


2 3 


H 


44 


CH- 
j 


H 


2 5 


H 


45 


CH, 
3 


H 


4 r -NHC0CH^0H 


u 

£3 


46 




H 


4 '-Br 


H 


47 


«3 


H 


4 '- C 6 H 5 


B-CH 3 


48 


™! 


H 




9 -CI 


49 


CH- 
3 


H 


2\ / 2 3 


11 -DOT 

JLU. ******* 






n 


4 ^ 2 2\iy 








u 
n 


4 ^6^1 


H 








0 

n 




52 


• (CH ) CH 
2 5 3 


H 


4 , -0C H OCNHC H 


n 


















ti 




53 


CH CHfCH ) 


H 


A'-C H OCC H 


n 


54 


CH 3 


H 




H 


55 


CH 3 


H 


3'-C0 2 CH 2 C 6 H 5 


H 








0 
n 




56 


CH 3 


H 


4 '-C 2 H 4 OCN(C 2 H 5 ) 2 


H 



0 288399 



The invention has been described in detail with particular reference to preferred embodiments thereof, but it 
will be understood that variations and modifications can be effected within the spirit and scope of the 
invention. 



Claims 



70 1 A composition comprising a molding or fiber grade polyester having added or reacted therein, in an 

amount sufficient to improve the apparent whiteness of the polyester, one or more compounds having the 
structure:' 



15 



20 



25 



30 



45 



50 



55 



60 




wherein , M . ft . 

R is hydrogen, cycloalkyi. ailyl, alkyl. aralkyl, alkoxyaJkyl or cycloalkyialkylene; 
Ri is hydrogen, halogen, alkyl.aikoxy.aryloxy.alkylthio or arylthio; 

R 2 is hydrogen, halogen, alkyl, aiyi, alkoxy, aryloxy. alkylthio, arylthio, carbalkoxy, carbarytoxy, 
35 carbaralkoxy, carboxy. sulfamoyi, alkylsulfamoyl. dialkylsulfemoyl, alkylaryl- sulfamoyi. cycloalk^sutfa- 
moyl, arylsulfemoyl, carbamoyl, alkylcarbamoyl, dialkylcarbamoyl, alkyiarylcarbamoyl, cycioalkylcarba- 
moyliarylcaitamoyl^^yjTolidono.acytamidoorN-alkyiacylamido; 

Ra is one or more residues selected from the group consisting of hydrogen, halogen, alkyl and alkoxy; 

40 ^ x Is an Integer of 1 to 5; wherein one or more of the alkyl, alkoxy, aryl, aryloxy, aikyithio, arylthio or 
araikyl residues-may contain one or more reactive groups selected from the group consisting of carboxy, 
carbalkoxy, carbaryloxy, N-alkyl-carbamoyloxy, carbamoyloxy, acyloxy, chlorocarbonyl, hydroxyl, cycloal- 
kyl-carbonyloxy, N-arylcarbamoyloxy and N.N-dialkylcarbamoyloxy and wherein said alkyl and aryl groups 
may contain substituents selected from the group consisting of alkoxy, aqyloxy, cyano, hydroxy, halogen 
and acyiamido. 

2. A composition according to Claim 1 , wherein 
Ris alkyl; 

Ri and R3 are hydrogen; and 

R 2 contains at least one group selected from the group consisting of hydroxyl, acyloxy, carboxy, and 
carbalkoxy. 

3. A composition according to Claim 1 , wherein 
Rlsaikyi; 

Ri andR3arehydrogeh;and 

R is one or more residues selected from the group consisting of hydrogen, lower alkyl, lower alkoxy, 
halogen and acyiamido. 

4. A composition according to Claim 1 , wherein 
the toner is present in an amount of about 0.5 to about 1 0 ppm. 

5. The composition of Claim 1 , wherein 

the polymer Is linear and thermoplastic, and has an IV. of about 0.4 to about 1.2. 
_6.The.composition olC!aim2, wherein . . 
the polymer Is a polyester. 
7. The composition of Claim 2, wherein 

the polymer is a polyester wherein the diol moiety is the residue of one or more of ethylene glycol. 
65 1,4-cyclohexanedimethanol, 1,2-propanediol, 1,3-propanediol, 1,4-butanedioi, 2,2-dimethyM,3-propa- 
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nedlol, 1,6-hexanediol, 1,2-cyclohexanedIol, 1,4-cycIohexanediol, 1,2- cyclohexanedlmethanol, 1,3-cyclo- 
hexane, dlmethanol, X,8 b!s(hydroxymethyl)4ricyclo[6.2,l.0]-decane wherein x represents 3. 4, or 5. 
diethylene glycol, Methylene glycol, dipropylene glycol or trlpropylene glycol, and wherein the acid moiety 
Is the residue of one or more acids selected from the group consisting of terephthalic, Isophthalic, 
1,4-cyclohexanedlcarboxylic, 1,3-cyclohexanedicarboxylic, succinic, glutarlc, adiplc, 1,12-dodecanedioIc 
and naphthalene 2,6-dicarboxylic acids. 

8. A polyester according to Claim 5, wherein 

the polymer is a polyester wherein the acid residue comprises at least 50 mol of terephthalic acid, and 
the diol residue comprises at least 50 o/o mole o>b of ethylene glycol, 1.4-cyclohexanedimethanol or a 
mixture thereof. 

9. A polyester according to Claim 5 t wherein 

the diol includes up to about 50 mole o/o of ethylene glycol. 

10. A process for the preparation of afilm orfiberforming polyester of Improved whiteness, said process 
comprising polymerizing at least one dibasic acid with at least one glycol In the presence of an 
esterificatlon catalyst and the compound of Claim 1 , said compound being present in an amount sufficient 
to improve the whiteness of the resulting polyester. 

11. A composition according to Claim 1, wherein the compound copolymeiized Into the polyester Is 
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